Selective induction of liver parenchymal cell heme oxygenase-1 in selenium-deficient rats.
Liver heme oxygenase (HO) activity is higher in selenium-deficient rats than in control animals under basal conditions and is further increased in them, but not in controls, by phenobarbital treatment. In the present study we characterized liver HO induction by selenium deficiency using molecular methods. Severe selenium deficiency in rats caused a doubling of liver HO activity without affecting spleen, kidney, brain, or testis HO activities. HO-1 protein and mRNA were increased to accompany the increased HO activity, but HO-2 protein and mRNA were not increased. Fractionation of the liver into hepatocyte and Kupffer cell/endothelial cell fractions revealed that the increased HO activity resides in the hepatocyte fraction. Immunohistochemical localization of HO-1 protein confirms the induction of HO-1 taking place solely in hepatocytes and throughout the liver lobule. Phenobarbital treatment sharply increased HO-1 mRNA and protein expression in selenium-deficient liver and HO activity in hepatocytes, but had no effect in control liver or in the Kupffer cell/endothelial cell fraction of selenium-deficient liver. Electrophoretic mobility shift assays showed increased AP-1 binding activity, suggesting an involvement of this redox-sensitive transcription factor in the induction by phenobarbital of HO-1 in selenium deficiency. We speculate that selenium deficiency affects hepatic antioxidant selenoproteins, resulting in an up-regulation of HO-1.